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KYJlbTHBHPOBAHHE NOSEMA APIS ZANDER, 1909 
B KyjIbTYPE TKAHH ME^OHOCHOD IlHEJIbl 

O. O. TpoSoB h B. B. 3iOMaH 

BceCOK)3HbIH HHCTHTyT 3KCnepHMeHTaJIbHOH BeTepHHapHH, MoCKBa 

ripn KyjibTHBnpoBaHHH HHBa3HpoBaHHOH Nosema apis TKarni cpeftHen 
khiiikh Me^OHOCHOH nnejibi, b3htoh nepe3 24, 48, 72, 96 h 120 nacoB nocjie 
3apa>KeHHH HaceKOMbix, Ha6jno^aJiH CTa^nn pa3BHTHH napa3HTa ot Bbixo,a;a 
aMe6yjibi ao o6pa30BaHHH cnop. OTMeneHO yBejinneHne HHTeHCHBHOCTii no- 
pa>neHHH napa3HTOM KJieTOK xo3HHHa in vitro no cpaBHeHHio c in vivo. 

BpeMH npoxoH^eHHH n,HKJia pa3BHTHH N. apis b KyjibType TKarni yBejin- 
nnBaeTCH nonTii B,u;Boe n cnopoo6pa30BaHne HaCTynaeT Ha 7-ii #eHb KyjibTH- 
BnpoBaHHH. B serene pH pyionuix KJieTKax pa3BHTne napa3HTa npenpamaeTCH. 

MnKpocnopHjtHH, Kan BHyTpHKjieTouHbix napa3HTOB pa3JiHUHbix jkhbothbix, 
y^aeTCH KyjibTHBHpoBaTb in vitro tojibko b KyjibType TKaHH. Tan, Nosema 
bombicis Bbipain,HBajiacb b KyjibTypax TKaHH HHiieBo^oB mejiKOBHUHoro uepBH 
(Trager, 1937) Bombyx mori L., b TKaHH hx hhhhhkob (Ishihara, Sohi, 1966), 

B nepBHHHO TpHnCHHH3HpOBaHHbIX KyjibTypax KJieTOK 3M6pHOHOB KpbIC, Mbl- 
men, kpojihkob h u;binjiHT ((Ishihara, 1968). B KauecTBe HCTouHHKa TKaHH 
Ajih KyjibTHBnpoBaHHH N . mesnili Hcnojib30BajiH ryceHHu; 4-h CTa^HH Pieris 
brassicae (Sen Gupta, 1964). Eojiee ^eTajibHbiMH nccjie^oBaHHHMH 6biJia nona- 

3aHa B03M0>KH0CTb KyjIbTHBHpOBaHHH N . CUYliCUli B KJieTKBX JIHM(J)OCapKOMbI 

Mbimeh (Morris and oth., 1956), Hela (Chikatsune, 1960; Kaneda, 1969), 
capKOMbi MoniH^a (Petri, 1966, 1969), L-KjieTKax (Kaneda, 1969) h KJieTKax 
cocy^HCToro cnjieTeHHH kpojihkob ((Shadduck, 1969). YcnexH b paSoTax 

no KyjIbTHBHpOBaHHIO N. CUniculi o6t>HCHHIOTCH OTpaSoTaHHOCTbK) TeXHHKH 
KyjibTHBnpoBaHHH TKaHH nosBOHOUHbix >KHBOTHbix no cpaBHeHHio c 6ecno3- 
BOHOHHblMH. 

BojibiHHHCTBo HCCJie^OBaTejieH HaSjno^aJio pa3MH0>KeHHe MHKpocnopn- 
Ahh, ecjiH KyjibTHBHpOBaHHio no^Beprajiacb 3apaHee HHBa3HpoBaHHaa TKaHb 
HJIH B cocyjtbl C KyjIBTypaMH TKaHH BHOCHJIH HHBa3HpOBaHHbie napa3HTaMH 
KjieTKH. Ycnex KyjibTHBnpoBaHHH 3aBnceji TaKjKe ot nncjia BBe^emibix na- 
pa3HTOB (Kaneda, 1969); 3thm o6t>hchhiotch OTpHii;aTejibHbie pe3yjibTaTbi 
onbiTOB HenoTopbix aBTopoB (Chikatsune, 1960). Jlnnib Hmnxapa (1968) 
y^ajiocb 3apa3HTb KyjibTypbi TKaHH mejiKOBHUHoro uepBH BBejteHHeM cnop 
napa3HTa h npocjiejpiTb ero nojiHbin h;hkji pa3BHTHH in vitro. 

B nocjie^HHe ro,n;bi hohbhjihck coo6in,eHHH 06 ycneniHOM KyjibTHBHpo- 
buhhh TKaHH Me^OHOCHOH nuejibi in vitro. JKno^pe c coTpy^mmaMH (Giauf- 
fret et al., 1967, 1968) bo OpamjHH h Ctohjih (Stanley, 1968) b CIIIA He- 
3aBHCHM0 Apyr ot ftpyra nojiyunjin pocT KJieTOK ot 3KcnjiaHTaTOB hhhhhkob 
npe^KynojiKH h KyKOJiKH MaTKH nnejibi h 3m6phohob b HauaJibHOH CTa^HH 
pa3BHTHH. n P H npo^oji>KeHHH paSoTbi b ,n;aHHOM HanpaBJieHHH b jiaSopaTo- 
pHH no H3yneHHio 6ojie3HeH nueji BH9B SbiJia nojiyueHa KyjibTypa TKaHH 
cpe^Hen khhikh B3pocjion Me^OHOCHOH nuejibi (3iOMaH, 1970). KyjibTHBH- 
poBaHHe Nosema apis Zander — napa3HTa Me^OHOCHOH nuejibi ^o chx nop 
He npoBo^HJiocb, b cbh3h c ueM h Sbijio npe^npHHHTO HacTOHin,ee nccjie- 
^OBaHne. 
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MATEPHAJI H METO^HKA 


H3yneHHH bo3mo>khocth pa3BHTHH Nosema apis in vitro 6mia B3HTa 
TKaHB ot npe^BapHTejiBHo 3apajKemiBix H03eMon nneji. 3apa>KeHne nneji 
npoBo^HJiH nyTeM CKapMJiHBaHHH hm b TeneHne cyTOK caxapHoro cnpona 
c ,n;o6aBjieHHeM cycneH3HH, npnroTOBJieHHon H3 nneji, nornSninx ot ho- 
3eMaT03a. HaceKOMBix co^ep^Kajin b ca^Kax npn 28°. Hepe 3 1, 2, 3, 4, 5 cy- 
tok hx ncnojiB30BajiH Rim nojiyneHHH TKaHH. Hapynmyio noBepxHOCTB Ha- 
ceKOMLix CTepnjiH30BaJin norpy>KeHneM hx b CMecB 96° aTHJiOBoro cnnpTa 
n pacTBopa cyjieMH 1 : 500 b paBHBix nacTnx hjih b 70° 3thjiobbih cnnpT 
AO nOJIHOrO o6e3ABH>KHBaHHH, OTMBIBaJIHB CTepHJILHOH BO^e, yAaJIHJIH H36lITOK 
BJiarn CTepnjiBHOH $HJiBTpoBaJiBHOH 6yMaron h H3BJieKajin KHinenHHK. CpeA- 
hioio KHinny nnejm orapenapoBLiBaJin Tan, hto6bi He 3arpn3HHTB ee coAep- 
>khmbim TOJiCToro OTAejia h nepeHocHJin bo $jiaKOH c 1—2 mji CTepnjiBHoro 
coJieBoro pacTBopa JKno^pe c aHTnSnoTHKaMH: neHHipiJiJiHHa (HaTpneBan 
cojib) — 1000 eA., CTpenTOMHitHHa (cyjiB^aTa) — 500 eA. h HHCTaTHHa 100 eA. 
na 1 mji. 

HonmniiAMH H3MejiBnajin cpeAHioio KHinny Ha (JjparaeHTBi okojio 2 mm 
BejiHHHHon n nojiynemme KyconKH TKaHH oTMBiBajiH b TeneHHe AByx na- 
cob b coJieBOM pacTBope c aHTHSnoTHKaMH. ,3,jih 6ojiee TnjaTejiBHOH CTepn- 
jiH3aipiH TKaHH ocynjecTBjiHJiH 5 —6-KpaTHyio CMeHy pacTBopa. 3aTeM $par- 
MeHTBi OTMBiBajiH 1 — 2 pa3a b CTepnjiBHOM 6y$epHOM pacTBope 6e3 bhth- 
6hothkob h nepeHocHJin b nHTaTejiBHyK) cpeAy Hino^pe. KyjiBTHBHpoBaHne 
npoBOAHJiocB no MeTOAy BHCHnen Kanjin Ha CTeKJiax c jiyHKOH h b npoSnpKax 
C nOKpOBHBIMH CTeKJiaMH. IloMHMO o6lH;enpHHHTBIX KyJIBTypaJIBHBIX COCyAOB 
AJiH BBipam,HBaHHH TKaHen HaceKOMBix HcnojiB30BajiH naniKH Kappejin Ana- 
MeTpOM 3.5 CM, C OTBepCTHeM B HHHvHeH CTeHKe AHaMeTpOM 1.5 CM. Ha OT- 
BepcTne HaKJiaAHBajiH cneipiajiBHo o6pa6oTamioe nonpoBHoe ctckjio h npn- 
KpenjiHJiH ero pacnJiaBjieHHBiM bockom. DncnjiaHTaTBi cpeAHen khihkh KyjiB- 
THBHpoBajiH Ha noBepxHocTH noKpoBHoro CTeKjia. npeHMym,ecTBo 3Toro 
cnoco6a 3aKJHonaeTCH b cjieAyiomeM: yjiynmaeTCH aapaipiH TKaHH; TOHKan, 
poBHaa noBepxHOCTB noKpoBHoro CTeKJia no3BOJineT Jiynrne Ha6jnoAaTB 
3a cocTOHHneM KJieTOK b >khboh KyjiBType; nonpoBHoe CTeKJio yAoSHee noA- 
BeprHyTB cneitnaJiBHOH o6pa6oTKe nepeA KyjiBTHBHpoBaHneM TKaHH, neM 
BHyTpemnoio noBepxHOCTB nanmn Kappejia; 3HaHnrejiBHO nponje totobhtb 
TOTajiBHBie npenapaTBi. KyjiBTypBi Aepncajm b TepMocTaTe npn 30°, npn 3tom 
cpeAa He MeHHJiacB. ,3,jih kohtpojih 3a poctom kjictok ot ancnjiaHTaTOB e>Ke- 
AHeBHo npoBOAHJiH ocmotp KyjiBTyp noA MaJiBiM yBejinnemieM MHKpocKona, 
a Ha 3-h, 7-h h 14-h aghb h3 KyjiBTHBHpyeMon TKaHH totobhjih Ma3KH h npe¬ 
napaTBi, KOTopBie OKpaniHBaJiH no IlanneHreHMy. IlpocMOTp npenapaTOB npo- 
BOAHJIH nOA HMMepCHOHHOH CHCTeMOH. Y^HTBIBaJIH KOJIHHeCTBO CTaAHH pa3- 

bhthh N. apis b cpeAHeM b 10 nojinx 3peHHH MHKpocKona. Kan noKa3aTejin 
pOCTa H pa3BHTHH napa3HTa HCnOJIB30BaJIH COOTHOmeHHe CTaAHH pa3BHTHH 
N. apis , HaxoAHEAHXCH b npoitecce HiH3oroHHH (MepoHTBi c pa3JiHHHOH CTa- 
Anen AGJieHHH HApa) k KOJinnecTBy kjictok, npoxoAHm,Hx cnoporoHHio (cno- 
poHT, cnopo6jiacT, cnopa). KoHTpojieM cjiy>KHJin KyjiBTypBi cpeAHen khihkh, 
nojiyneHHBie ot 3aopobbix nneji, a TaK^ne Ma3KH, npnroTOBJieHHBie H3 cpeA- 
Hen khihkh 3apa>KeHHBix HaceKOMBix. 

PE3yjIbTATLI 

n P H npocMOTpe Ma3KOB, npnroTOBJieHHBix H3 cpeAHen khihkh 3apa>KeH- 
hbix nneji, nepe3 24 — 48 nac. HaMH He 6bijio o6Hapy>KeHo KaKHX-jin6o CTa¬ 
AHH pa3BHTHH napa3HTa. OAHano npn noMenjeHHH otoh TKaHH b KyjiBTyp a jib- 
Hyio cpeAy h nocjieAyioin,eM HHKySnpoBaHHH b Tenemie 3 cyTOK mo>kho 6bijio 
BHACTB CnopBI C BBl6pOHieHHOH HHTBIO, Ha KOHH,e KOTOpOH HaXOAHJIOCB Kan- 
jienoAoSHoe o6pa30BaHne — aMeSyjia, a b KJieTKax oTMenaJin Maccy napa3H- 
TOB, HaXOAHHI,HXCH B pa3JIHHHBIX CTaAHHX IHH30rOHHH OT OAHOHAGpHBIX Me- 
POHTOB AO MepOHTOB C 2, 3, 4 H SoJIBHIHM KOJIHHeCTBOM HA©P, HHOTAa Ha6jIIO- 
AaJiH jieHTOBHAHBie hih3ohtbi c abohhbimh HApaMH b BHAe 3epeH KO(|)e. B Ma3- 
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nax h npenapaTax npeoBjia^ajin MepoHTti c aB yMa HApaMH. IIapa3HTLi 
HaXOAHJIHCB KaK BHyTpH KJieTOK, TaK HBHe HX, HTO, BepOHTHO, CBH3aHO C pa3- 
pyineHneM hjictok npn H3roTOBJieHHH npenapaTOB. MepoHTLi jierno o6Ha- 
py>KHBajincB b njia3Me hjictok no cneri,H(|)HHHOCTH oKpaninBaHna hx a^ep 
n npoTonjia3MLi; MHorne napa3HTBi 6 lijih oT^ejieHLi ot njia3MLi hjictok xo- 
3anHa cbctjioh 3ohoh. Hhcjio napa3HTOB b oahoh KJieTKe KOJie6ajioci> ot 1 
AO 32. B nyjiBTypax TKaHH, nojiyaeHHOH ot naeji, aepe3 24, 48 aac. hhtch- 
CHBHoro o6pa30BaHna cnop He HaSjnoAaJiH. JIhhib b TKaHH cpeAHen khhikh, 
b3htoh aepe3 96—120 aac. nocae 3apa>KeHHa, OTMeaajm CKonJieHne cnop 
c xoporno npoKpamHBaion],HMca BHyTpeHHHM coacp>khmbim, hto, no-BHAH- 
MOMy, CBa3aHo c o6pa30BaHneM cnop b paHee nopa^KemiBix KJieTKax. Otho- 
meHne CTaAnii niH3oroHHH k CTaAnn cnoporoHHH b cpeAHeM b 5 KyjiBTypax 
cocTaBJiaao 2.3 : 1. B 3tot nepnoA HapaAy c nopaacemiBiMH KJieTKaMH b Ma3- 
Kax h npenapaTax mo>kho 6bijio bhactb mhoto Henopa>neHHBix KJieTOK. B Ma3- 
Kax H3 TKaHH cpeAHeii khihkh jkhbbix naeji aepe3 48—72 aaca nopajKemie 
6BIJIO 3HaaHTeJIBHO MeHee HHTeHCHBHBIM, HO B OTAeJIBHBIX KJieTKax 6 bijih 
o6Hapy>KeHBi Ha 3-h cyTKH cnopBi H03eMBi. 

Ha 7-h aghb KyjiBTHBnpoBaHHa TKaHH aepe3 24 aaca nocae 3apa>KeHna 
b oTAejiBHBix KJieTKax Ha6jiK>AaJiH o6pa30BaHne cnop N. apis . B KyjiBType 
TKaHH naeji aepe3 120 aac. nocjie 3apa>KeHHH oTMeaaJin pe3Koe yBejinaemie 
ancjia cnop, HeKOTopBie kjictkh 6bijih cnjioniB 3anoJiHeHBi cnopaMH. B npe¬ 
napaTax MOJKHO 6BIJIO BHAeTB pa3pBIB oSoJIOaKH KJieTOK X03HHHa H BBIXOA 
cnop, BO MHOTHX nOJIHX 3peHHH MHKpOCKOna BCTpeaaJICH KJieTOaHBIH AeTpHT. 
HapaAy co CTaAnen cnop b npenapaTax HaxoAHJiH mhoto Apyrnx CTaAHii 
pa3BHTHH N.apis, H3 kotopbix npeoSjiaAajm onpyrjiBie kjictkh c oahhm hapom 
(cnopoHTBi). OAHaKo TaK>Ke BCTpeaajiHCB MepoHTBi c AeJieHneM HApa Ha 2, 4 h 
6ojiBine. OTHomeHne CTaAHH niH3oroHHH h cnoporoHHH b cpeAHeM no TpeM 
npenapaTaM (nyjiBTypBi TKaHH aepe3 120 aac. nocjie 3apa>KeHHa) 1 : 2.7. 
noara Bee KJieTKH b KyjiBType 6bijih 3anojmeHBi napa3HTaMH. OTMeaajiocB 
nopa>KeHHe He tojibko kjictok anHTejina KHineaHHKa, ho h kjictok MajiBnn- 
rneBBix cocyAOB. B AereHepnpyiomHX KJieTKax pa3BHTne napa3HTa npe- 
Kpain,ajiocB ao o6pa30BaHHH cnop. 

Ha 14-h AeHB KyjiBTHBnpoBaHHH nopa?KeHHOH TKaHH OTMeaajiocB 3aKHC- 
jieHne KyjiBTypajiBHoii cpeABi. BncnJiaHTaTBi pacnajiHCB, h Ha hx MecTe mojkho 
6bijio Ha6jiioAaTB orpoMHoe CKonJieHne cnop napa3HTOB h ocTaTKH kjictok. 
OAHano no KpaaM 3KcnjiaHTaTOB, rAe OTMeaaJica pocT kjictok, Ha6jiiOAajiHCB 
OTAejiBHBie hx ocTpoBKH. HacTB 3thx KJieTOK coAep?Kajia cnopBi B H,HTOnJia3Me. 
B btot nepnoA b KyjiBTypax BCTpeaajin b ochobhom tojibko 3pejiBie cnopBi, 
pease MOJioAfcie cnopo6jiacTBi. 

B kohtpojibhbix KyjiBTypax co 3AopoBoii TKaHBio H3MeHeHHH b cpeAe 
h coctohhhh BKcnjiaHTaTOB He OTMeaajiocB. KyjiBTypBi nepe>KHBajiH 6oJiBine 
Mecau,a. 

OBCy^KflEHHE 

yBejinaeHHe ancjia nopaaseHHBix kjictok no Mepe KyjiBTHBHpoBaHHH 
h pacnaA 3KcnjiaHTaTOB k 14-My ahio b KyjiBTypax roBopaT 3a aKTHBHBiii 
npon,eCC HHBa3HpOBaHHa 3AOpOBBIX KJieTOK X03aHHa. TaKHM o6pa30M, 3AeCB 
noJio>KHTejiBHO pemaeTca ocTaBaBiHHHca AOJiroe BpeMa AHCKyccnoHHBiM 
Bonpoc o bo3mo>khocth peHHBa3HH 3AopoBBix KJieTOK b opraHH3Me naeji. 
E(hkji pa3BHTHa N. apis b KyjiBType HHBa3HpoBamioH TKaHH cpeAHen khihkh 
yBejiHHHBaeTca npnMepHO b A®a pa3a. H3 bcctho, hto MHKpocnopnAHH no- 
paasaioT b ochobhom n,HTonjia3My kjictok. TeM He MeHee o6HapyaseHBi He- 
KOTopBie $opMBi pa3BHTHa N. apis b HApax KJieTOK (Steche, 1965). B npe¬ 
napaTax H3 KyjiBTyp mbi He BCTpeaajin TaKHX $opM. JIhhib ABJiBHenmne 
HCCJieAOBaHHa MoryT bhccth hchoctb b 3tot Bonpoc. KyjiBTypa TKaHH MoaseT 
0Ka3aTB TaKase SojiBinyio noMom,B b H3yaeHHH MeTa6ojiH3Ma N. apis , o aeM 
mbi ao HacToain,ero BpeMeHH Majio 3HaeM. 

KyjiBTHBnpoBaHHe N. apis in vitro oTKpBiBaeT ninpoKne bo3mo>khocth 
AJ ia H3yaeHHa B3aHMooTHomeHHH napa3HTa h kjictok xo3anHa. npeACTaBJiaeT 
HHTepec AeJieHne nopaaseHHoii kjictkh. 3to yKa3BiBaeT Ha bo3mo?khoctb 
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pacnpocTpaHeHHH napa3HTa b opraHH3Me He tojibko aKTHBHHM BHe,n;peHHeM 
ero b KJieTKy, ho TaK>Ke c noMoin,Bio caMnx KJieTOK opraHH3Ma xo3HHHa. 
IIoHCKH HOBLIX JieKapCTBeHHLIX BeDjeCTB ftJIH JieHeHHH H03eMaT03HLIX nneJI 
TaK>Ke MoryT 6litb 3HawrejiBH0 ycnJieHBi npn HcnoJiB30BaHHH KyjiBTypBi 
TKaHH. 

MbI OCTaHOBHJIHCB JIHHIB Ha pH^e BOnpOCOB, KOTOpBie n03B0JIHeT peniHTB 
KyjiBTypa TKaHH nneJiBi; Kpyr hx Mo>KeT 6bitb 3HaHHTejiBH0 pacninpeH c ,n;aJiB- 
HeHHIHM COBepmeHCTBOBaHHeM TeXHHKH KyJIBTHBHpOBaHHH. B HaCTOHIH,ee 
BpeMH paSoTBi no KyjiBTHBHpoBamno MHKpocnopn^HH b KyjiBType TKaHH 
npaKTHnecKH tojibko HanaTBi. B ftaJiBHemneM HeoSxo^HMo ,o;o6htbch 3apa- 
>KeHHH KyjiBTyp TKaHen cnopaMH N. apis , KaK 3to npoBeJi HniHxapa (1968) 
c N. bombicis, cjie^yeT peniHTB BonpocBi o ,n;o3e 3apa>KeHHH, bo3mo>khocth 
nepeceBa h flaJiBHemnero no,n;,n;ep>KaHHH KyjiBTyp, bbihchhtb oTHomeHne 
napa3HTa k pa3JiHHHBiM KyjiBTypaM KJieTOK h TKaHen h t. r. 
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CULTIVATION OF NOSEMA APIS ZANDER IN THE CULTURE 
OF TISSUE OF HONEY-BEE 

O. F. Grobov and B. V. Zuman 
SUMMARY 

In cultivating the tissue of the midgut of honey-bee infected with Nosema apis and 
extracted in 24, 48, 72 and 120 hours after the infection of insects the parasite’s develop¬ 
mental stages from the hatching of amoebula to the spora formation were followed. The in¬ 
crease in the number of host’s cells in vitro affected by N . apis was observed as compared 
to cells of the midgut in vivo. A twofold increase in the duration of the parasite’s deve¬ 
lopmental cycle in vitro took place. The possibility of using the cultivation method of 
N. apis in vitro is discussed. 
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